(1) Si anisotropic etching and (2) Thick resist formation seed layer formation Micro Probe Produced by 3D-Processing using Synchrotron Radiation
Introduction
The rapid miniaturization of LSI chips increasingly demands both miniaturization and higher pin counts for probes in the probe card, which is a part used to inspect IC chips. Applying the LIGA process, which is one of the microprocessing technologies, production of a 3-dimensional microprobe is attempted. Consequently, the method of producing 3-dimensional microprobes is devised by etching a substrate in advance and then performing X-ray lithography at once (Fig. 1) . In the present report, each process to examine the validity of this process is investigated.
Experimental Results and Discussion
By examining and optimizing each part of the process, we produced a 3-dimensional microprobe with the desired shape (Fig.  2) . The microprobe was 18 µm wide, 50 µm thick, and 5000 µm long, with a tip 185 µm high, consisting of both the spring part and the tip. In addition, as shown in Fig. 2 (c) , a front tip view, we found that even a substrate with uneven depth could be given an almost straight shape by X-ray lithography.
The mechanical and electrical properties of the microprobe were estimated by measuring the contact force and contact resistance when the microprobe was brought into contact with an electrode (Fig. 3) . The contact force of the microprobe was about 0.39 gf at 80 µm displacement. The microprobe is compatible with a large displacement and more than 0.1 gf contact force in spite of the small width of probe, because the spring beam of the microprobe is comparatively thick, thanks to X-ray lithography. The contact resistance between microprobe and gold electrode was less than 1 ohm at displacements from 20 µm to 80 µm.
This demonstrates that the 3-dimensional microprobe has the potential for practical use with gold pads. The rapid microminiaturization of LSI chips has encouraged the need for similarly microminiaturizing the probes of probe cards, the parts used to inspect IC chips. In response to this need, a method of producing 3-dimensional microprobes is devised by etching a substrate in advance and then performing X-ray lithography.
By examining and optimizing each part of the process, we produced a 3-dimensional microprobe with the 図 12 マスクパターンとプローブパターンの比較 
